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ABSENCE OF CHROMOSAL SEX DIFFERENCES IN THE EPIDERMAL
STRUCTURES OF BASAL CELL CARCINOMA*,
J. P. WEINMANN, M.D., J. MEYER, B.S. AND A. S. MARWAH, B.D.S.
Sex differences in human somatic cells have been described for most tissues
(1). In the epidermal cells of the skin, the difference consists in the presence of a
deeply staining chromatin particle 1 , in size in about 70 % of the nuclei of f e-
males. The nuclei in males may in about 5 % of the cells show a similar smaller
sized particle (2).
We had recently extended these studies to the human gingiva and determined
the frequency of occurrence and the location of the "sex chromatin" in the epi-
thelium of the gingiva (3). Since then it had become customary among us to
determine the sex of all biopsies. We were surprised to note that our most ex-
perienced worker was invariably in error when diagnosing the sex of basal cell
carcinoma of the skin and epidermoid carcinoma of the oral mucosa from male
patients. It was known that this worker was not given to mistaking specks of
chromatin for the sex dependent particle, since in the series of 79 gingival speci-
mens reported on previously, he had in no instance mistaken a male case for a
female one. It was therefore decided to test sections containing basal cell tumors
for the presence or absence of the sex chromatin in the epithelial structures.
MATERIAL
The material includes our recent consecutive cases of basal cell carcinoma,
omitting only those specimens in which the sections contained no epidermal
epithelium at all. A series of 11 specimens of male patients was assembled (Table
1). In addition, specimens from face and neck of 6 female patients ranging in
age from 40 to 78 years of age were studied.
METHOD
Sections stained with hematoxylin-eosin were drawn from the files of routine
biopsy material and submitted for testing to the worker mentioned above, who
did not know the sex of the patients. Outline drawings of the entire epidermal
epithelium, all or most of the tumor masses and all or most of the epidermal
adnexa contained in the section were made. The structures outlined were ex-
amined by him for the presence of the sex chromatin in their cell nuclei.
For purposes of this study, identification as sex chromatin was limited to par-
ticles of about 1 ,a diameter which were adjacent to the nuclear membrane but
could not be confused with a fold or wrinkle in the membrane and which either
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TABLE 1
Clinical and hislologic dale on 11 cases of basal cell carcinoma in male patients
Specimen Age Location Duration HistologicDiagnosis Comment
407/54 64 Chin 2 years Cystic basal Patient same as #358. Very small
cell carci- cell size; crowding. Pigmented
noma cells. No widespread hyper-
chromasia. Low mitotic fre-
quency.
390/54 70 Forehead 4 weeks Cystic basal Very small cell size. No widespread
cell carci- hyperchromasia. Mitotic fre-
noma quency low to high.
211/54 86 Scapula 1 year Cystic basal Very small cell size. Many large and
cell carci- small cysts. Many thin strands
noma of tumor cells. No or very few
mitoses.
543/52 71 Nose Basal cell Medium-sized cells, palisadiag. No
carcinoma hyperchromasia. High mitotic
frequency.
447/53 67 Cheek 6 months Cystic basal Tumor cells small, medium and
cell carci- large. Giant cells. No hyper-
nomamixed chromasia. Many mitoses. Wide-
with epi- spread proliferation of basal cell
dermoid layer in overlying epithelium.
carcinoma
432/53 83 Naso- 1 year Cystic basal Tumor cells small. Slight hyper-
labial cell carci- chromasia. Low mitotic fm-
fold noma quency.
198/53 75 Cheek 4 weeks Basal cell Epidermoid carcinoma of lip one
carcinoma year ago. Large and small-celled
clusters. Small cystic cavities.
Keratinizing foci. Moderate to
high mitotic frequency.
358/54 64 Cheek 5 years Cystic basal Patient same as #407. Cells
cell carci- medium-sized. Not hyperchmo-
noma. matic. Loosely packed. Few
mitoses.
119/54 48 Upper lip 4 weeks Basal cell Close to post-radiation scar. Large,
carcinoma irregular-sized pale tumor cells.
Keratinizing foci. Very high
mitotic frequency.
11/54 87 Lower lip 1 year Early basal Recurrent. Rather small cells, con-
cell carci- siderable hyperchromasia. Some
noma cyst formation. Variable mitotic
frequency.
476 38 Nose 5 years Basal cell Recurrent. Medium-sized cells.
carcinoma Pale. Tightly packed. Moderate
mitotic frequency.
stained more deeply than other chromatin particles or else were the only such
particle present. The use of these criteria led to low figures for the incidence of
the sex chromatin in our material. In the epidermal epithelium of the sections
from female patients, for instance, it averaged 34 % of the nuclei.
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In sections of male patients, a sex chromatin-like particle was identified in
many areas, as will be described. However, all male specimens contained num-
erous fields in which this was not the case. in these latter fields, almost no nuclei
with an unmistakable sex chromatin as defined for present purposes were seen.
A large number of the nuclei in each region could not be judged because they
were hyperchromatic or had wrinkled membranes. Even more cells had to be
left out in neoplastic areas, especially in the deeply staining small-celled tumors,
because of hyperchromasia and crowding of cells. Some of the outlined structures,
particularly the neoplastic areas, contained only a few or no cells in which a
diagnosis could be attempted. Such areas were recorded as undiagnosable. When
a sizable fraction of the cells in an area could be used for diagnosis, a diagnosis
was made. As positive were recorded all areas in which the sex chromatin could
be recognized in 2 % or more of the nuclei in the total cell population.
In view of the restricting criteria for identification as the sex chromatin and of
the pathologic nature of the material, percentage figures should not be taken as
having the same quantitative meaning that they have in studies of normal tis-
sue, where presence or absence of the sex chromatin can be ascertained for al-
most every cell of a field. Estimates of the percentage incidence of sex chromatin
particles were made for most but not all fields.
FINDINGS
A. Female cases
A study of female cases was made less for its own sake than to provide a pic-
ture with which the male cases could be compared. Table 2 summarizes the data
obtained. Identification of the specimens as of female origin had been made in 5
cases; one (331) had been considered as questionable, as identification of a sex
chromatin particle had been feasible in only a few areas of the epidermal
epithelium, and not in more than about 15 % of the cells in these areas.
Elsewhere irregularities in the outline of the nuclear membrane and increase in
the number of deeply staining chromatin particles made identification impossi-
ble. The same type of difficulty, but to a lesser degree, was encountered in every
case. This accounts for the fact that the percentage of cells in which the sex-
dependent particle was recognized is less than half that found for skin by Moore,
Graham and Barr (2), and for oral mucosa by Marwah and Weinmann (3). On
the other hand, there were two cases in which the sex chromatin particle seemed
unduly prominent and "too easy" to spot in epidermal epithelium and tumor
cells, compared to normal epithelial cells of the skin. Even in these, however,
the incidence estimate did not exceed 50% of the total cell population.
The study included a large enough sample of hair follicles and epidermal glands
to permit the statement that a particle of similar configuration and position as
in the epithelial cells of the epidermis is contained in the cells making up these
structures. However, it seemed that the sex chromatin in the adnexa of the skin
was more difficult to recognize and was seen less frequently than in the epi-
dermal epithelium.
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TABLE 2
Data on. recognition of the sex chromatin in basal cell carcinoma of 6 female patients
Specimen
Neoplastic Cells Epidermal Epithelium
Adnexa
Identification
possible
as % cells
Not
possible
NO
Identification
possible
ae0.s % cells
.ot possi e
No. areas
217
96
234
926
331
817
4 50—60 0
2 40—50 0
0 — 10
(Nuclei too hy-
perchromatic)
4 40—45 0
0 — 6
(Nuclear mem-
brane too ir-
regular)
5 30—40 0
4 45—55
5 40
(Only in
basal
cells)
11 30
8 35
(s. c. seems
unusually
promi-
nent.)
5 15
(Only in
areas dis-
tant from
tumor)
14 30—40
(s. c. seems
unusually
promi-
nent)
1
1
(?in spin-
ous cells)
1
4
7
4
(Too many
chroma-
tin par-
tides)
—
—
+insweatglandandhairfollicle.
Unidentifiable in sebaceous
gland and other hair follicle.
—
Not identifiable in any.
+ in 2 hair follicles; + in 1
sebaceous gland. Unidentifiable
in 1 hair follicle and 1 sebaceous
gland.
Av. 45% Av. 34%
TABLE 3
Number of areas suited for diagnosis and the diagnoses obtained in 11 cases of basal
cell carcinomas of male patients
Number of Areas in Percentage of Positive
Specimen Which a Diagnosis Number of Positive Areas Areas Among theCan Be Made Diagnosable Areas
407 15 13 86
390 15 8 53
211 18 13 72
543 28 22 78
447 42 28 66
432 45 3 7
198 46 11 24
358 27 19 70
119 32 23 71
11* 21 15* 71
476 3 3 100
* Only tumor area and tissue on the cutaneous side included.
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B. Male cases
Of the 11 male cases, 9 were, on cursory examination of the epidermal epi-
thelium, diagnosed as female, one as male, and one as questionable. The detailed
search for a sex chromatin-like particle showed the male specimens to contain
between 3 and 28 areas in which 2 or more per cent of the cells contained such a
particle.
Percentage estimates of incidence in positive areas varied from 2 % to 30 % of
the cells per field. In the majority of positive areas, the incidence was about a
third to a half of the incidence estimated in the female cases.
Table 3 lists the number of areas in each specimen in which a diagnosis was
feasible, and the number in which the diagnosis was positive. The number of
positive areas per specimen ranged from 3 in a total of 45 diagnosable areas (in
specimen 432/53, Fig. 1) to 28 positive in 42 diagnosable areas (in specimen
447/53).
Among the cases with 15 or more diagnosable areas, the percentage of positive
diagnoses ranged from 7 to 86%, with 8 of 10 cases between 53 and 86%.
Distribution of positive areas according to distance from the tumor
A rough subdivision of the sections into (1) tumor region and immediate vi-
cinity, (2) region adjacent to the tumor, and (3) distant region, was made. The
tumor region extended 2 or 3 high power fields on either side of the tumor and
the adjacent region about 20 high power fields adjoining the tumor region. In
two cases, the tumor involved the entire section, and only 6 cases contained dis-
tant regions, that is tissue beyond the region adjacent to the tumor. Division
was made at right angles to the epidermal epithelium.
With such a subdivision, 180 areas studied belonged to the tumor region, and
a sex chromatin-like particle was recognized in 58% (Table 4). At least 3, and
maximally 28 areas from each specimen contributed to this total.
In the adjacent regions, 118 areas were studied and 38% of these were diag-
nosed as positive. There were 4 cases which contained 9 or more positive fields
in this region and 3 which contained none.
In the distant regions, 115 areas were studied and a positive diagnosis made
in 8, or 7 %. The 8 positive areas came from 5 of the 6 specimens containing dis-
tant tissue.
The frequency of recognition of a sex chromatin-like particle in cells of the
positive areas did not vary with distance from the tumor. The average incidence
of such a particle in the positive areas in the tumor region was 11.5%, the aver-
age in the adjacent region was 12.8%. For the distant regions, 12 estimates were
made in 8 positive areas, which averaged 13.2 % recognition.
Thus with increasing distance from the tumor, positive areas were encountered
less and less frequently. Those which were found, however, showed a sex chroma-
tin-like particle in their cell nuclei as frequently as the areas adjoining the neo-
plastic cells and those of the tumor region itself. About a fourth of the areas in
each of the three regions did not permit a diagnosis.
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FIG. 1. Microphotograph of basal cell carcinoma of male patient (t'432-53) illustrating
division into topographic regions: A to A' = Region of tumor; A to B and A' to B = Region
"adjacent to tumor region"; C to B and C' to B' Region "distant from tumor region."
Magn X5'.
Distribution of positive areas according to type of structure (Table 5A, B)
In all regions taken together, 157 areas of epidermal epithelium, 93 hair fol-
licles, 80 sebaceous glands, and 15 areas made up of sweat glands were investi-
gated in addition to 63 areas of neoplastic cells. Positive diagnoses were made in
C
TABLE 4
Occurrence of sex chromatin in different regions of sections of basal cell carcinoma of 11 male
patients
Column 1 Tumor Region Column 2: Areas Adjacent Column 3 Areas Distantto Tumor from Tumor
Specimen I CTotal .. S Total S Total
no. of 3 no. of I 3 no. of I 3
sareas areas areas -0
407 13 12 0 1 14 1 2 11 — — —
390 14 4 4 6 14 0 2 12 14 4 1 9
211 24 10311 5 3 20—
543 14 12 0 2 17 10 7 0 — — —
447 45 2814 3
432 11 3 3 5 18 0 12 5 32 0 28 4
198 16 10 0 6 7 0 7 0 30 1 28 1
358 10 9 0 1 14 9 2 3 13 1 6 6
119 13 9 3 1 16 12 2 2 13 2 4 7
Towards the mucosa:
11 11 53 3 4 130 1311 1210
Towards the epidermis:
9 9 0 0 —
476 8 305
Total 180 105 30 44 118 45 37 33 115 8 79 27
Per cent 100 58 17 24 100 38 31 28 100 7 69 24
TABLE 5A
Occurrence of the sex chromatin in different epithelial structures in basal cell carcinomas of
11 male patients; all regions combined
Neoplastic Epidermal Hair Sebaceous Sweat
Cells Epithelium Follicles Glands GlandsSpecimen
407
390
211
543
447
432
198
358
119
11
476
Total
%+ in total no. studied
%+ inno. of diagnosable areas
_.ji
2
5
9
6
131
5
2
7
6
3
5
632
4
8
10
02
0 0
60
0000
0 0
7 0
3 2
10
0 0
8 4 3
4
8
1 400431420121
9 1711 4 2—
012642
32171405152941
2 24 617 11
0 13 7 1 51
1 1711 2 41
217881
5 3 3 0 0
11566359359
40
52
H
43
23
—
54
55
71
8 5
3 3
1 5
83
332
34
0112525
098053
—— 3 2 1 0—107520
005500
133210210
11 211 0 9 2—
4 6 5 2 3 0—
2 4 6 3 3 0
502200
——
——
——
———
32
511
73
92
01
00
—
00
0000
—
—
—
10
1 3
= number of areas studied
+ = number of positive areas
0 = number of negative areas
X = number of undiagnosable areas
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TABLE 5B
Occurrence of positive areas in different structures and different regions
Epidermal Epithelium Hair Follicles Sebaceous Glands Sweat Glands
of Positive Areas in S of Positive Areas in S of Positive Areas in S of Positive Areas in
T.R. MJ. Dh.
41 19 3
TAdj. Dt.
1514 3
TR. Mi. Dt.
13 11 0
T.R. Mj. Dist.
7 2 2
59 epithelial areas, 32 hair follicles, 24 sebaceous glands, 11 sweat glands and 28
neoplastic areas. The number of areas unsuitable for diagnosis was highest among
the neoplastic cells. In three specimens none of the tumor areas was diagnosable.
The cells of sebaceous and sweat glands were least given to hyperchromasia and
nuclear distortion and could be diagnosed in most of the areas studied.
Neoplastic cells
Considering only those areas for which a verdict could be given, the percent-
age of positive areas was highest for neoplastic areas (88 %). However, in two
tumors ( 390 and ,t 119) two diagnosable areas each were diagnosed as con-
taining no sex chromatin-like particle.
Epidermal epithelium
Of 122 areas for which a diagnosis could be made, 63, or 52 % were diagnosed
as containing a sex chromatin-like particle. 41 of these fields were in the epi-
thelium overlying the tumor, 19 in the adjacent region and three in the distant
region. The three positive areas found distant from the tumor occurred in speci-
mens 11, 358, and 119. These three specimens showed in general the highest
percentage of positive areas. In specimen 11 (Fig. 2), an early tumor of the
lip, positive epithelial cells were identified at a distance of .7 cm. from the edge
of the tumor. The epithelium of this area did not show any other significant devia-
tions from normal, though it was perhaps slightly hyperkeratotic. The under-
lying connective tissue showed areas of basophilic senile degeneration. The
epithelium of the mucosa covering the oral surface of the lip, and the cells of the
salivary glands did not show sex chromatin particles.
In specimen ' 358, positive epithelial cells were seen at a distance of .4 cm.
from the edge of the tumor. The epithelium in this area was atrophic, showed
poor cornification, and a slight degree of pigmentation. Pigmented cells were
seen also in some areas of the connective tissue.
In specimen 119, the distance was .3 cm. The epithelium showed some seal-
ing, but appeared otherwise normal.
Epidermal adnexa
A diagnosis could be made in 68 hair follicles, 70 sebaceous glands and 12
sweat glands. 47 % of the diagnosable hair follicles, 34% of the sebaceous glands
and 92% of the sweat glands were found positive. These positive instances were
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FIG. 2. Microphotograph of cross-section through lower lip ( 11-54) of male patient.
A to A' = Region of tumor. Arrow indicates the furthest distance from the tumor region
at which sex chromatin particles were found. Magn X8.
distributed over the three topographic subdivisions, in much the same manner
as in the case of the epidermal epithelium (Table SB).
DISCUSSION
I. Definition of "positive" areas
Neoplastic cells and all epidermal epithelial structures in the specimens from
male patients showed numerous areas in \vhich a sex chromatin-like particle
could be identified with greater frequency than is seen in the corresponding struc-
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tures of healthy male patients. Such areas were most frequent in the immediate
vicinity of the tumor, but also made up 38 % of the number studied in the neigh-
boring regions. Some were encountered even at considerable distance from the
tumor. The incidence of such a particle in the cell population of the field studied
was of the same magnitude, whatever the distance from the tumor.
As positive were considered all areas in which a sex chromatin-like particle
could be recognized in two or more per cent of the cells. This was done because
even the two per cent areas were rather sharply in contrast with the areas called
"negative," in which a sex chromatin-like particle could not be made out in any
cells. The percentage estimates given for female specimens in Table 2 show the
incidence in epidermal epithelium to average 34 %. This is a little less than half
the frequency seen in specially prepared normal female skin specimens. Per-
centage estimates made on the basis of number of cells present should therefore
be multiplied by a factor of about two in order to give the true incidence. It may
be debated, even so, whether areas of 2 % incidence should have been included,
but their exclusion seemed more arbitrary than their inclusion. Their number is
too small to make much of a difference in the numbers and percentages given
above.
The incidence estimates of sex chromatin-like particles for male specimens
varied from 2 to 30%. They averaged 13 % for tumor cells, 14% for epithelial
cells, 12% for hair follicles, 6% for sebaceous glands and 7% for sweat glands.
(These two last mentioned structures had very low incidences in the female
specimens also.) The most frequently given percentage estimate was 15%. There
was a total of 16 areas with 20 % and over. If a correction factor of 2 is applied
to the estimates, 11 areas have incidences of 50 % or over.
It is not, of course, intended to claim quantitative significance for these figures.
But it is clear that a deviation from the normal male pattern has occurred in the
male specimens.
II. Comparison of basal cell carcinoma and leratomas
Hunter et al. (4) have recently published a report on "the sex" of teratomata,
according to which of 8 cases of testicular teratoma 4 were "male" and 4 ques-
tionably "female," questionable because the preparations were not quite satis-
factory. All cases of ovarian dermoids were "female," in fact, the sex chromation
could be "particularly well" recognized. Hunter considered as female all cases
in which more than one area contained "the sex chromatin" in over 50% of the
cells of the area. When applying this standard to epidermoid carcinomas, he
could usually not "determine the sex" because of the frequent nuclear irregu-
larities. When the sex could be seen, it was that of the bearer. By the same
standard, one pineal dermoid from a young boy, also containing sebaceous glands,
was a clear-cut "female" tumor. The authors consider this case as convincing
evidence against Willis' view of teratomatas as "ordinary" tumors and for the
view that teratomatas arise from fusion of haploid cells, therefore may have as
their sex chromosome complement in the male the composition XY, YY or XX.
A "female" tumor would be of the last mentioned kind, and they consider their
pineal tumor as a case in point.
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If we had adopted a similar standard for classifying our male cases, one or per-
haps two cases of basal cell carcinoma would also be assumed to be of the XX
variety, the remaining cases would be in part considered as dubious, in part as of
male variety. If, on the other hand, one ranges our cases according to increasing
percentage recognition of a sex chromatin-like particle in the tumor cells, one
will find a continuous series from 0% recognition to 50% recognition. One will
be doubtful about the adequacy of an interpretation according to which the step
from just below 50 % presence to just above 50% presence is so decisive as to
justify the classification "male" for the cases below and "female" for the cases
above 50%. It seem far more plausible that the appearance of such a particle is
due to an alteration in the chromatin of the epithelial cells associated with the
development of the tumor and that this particle is not "the" sex chromatin at
all.
Whether the case of teratomas should be considered as similar to that of basal
cell carcinomas or as essentially different, as Hunter's view implies, depends
on whether a similar scattering of "sex chromatin" incidence would be found in
those of his specimens which do not qualify as "female" by his standard. The
published data permit no conclusion on this.
III. Possible significance of findings for the histo genesis of basal cell carcinoma
Regardless of the correct theoretical interpretation, the nature of the change
which causes male epithelial cells to appear like female ones is presumably the
same in all cells where this change occurs. Basal cell carcinomas are distinguished
by a known external contributing cause, and by clinical histories of multiple foci
of origin, recurrence and spreading to seemingly not affected areas. The occur-
rence of the iiuclear change which we have described in areas at a distance from
the tumor makes it plausible that this change is a manifestation of an internal
or external causal factor which may be simultaneous with, but may also precede
assumption of frankly neoplastic characteristics.
If this view is accepted, it follows that all cells showing this change may as-
sume neoplastic traits and give rise to tumors. Since positive areas occurred in
all epidermal structures, and in spinous as well as basal cells, this would mean
that a basal cell carcinoma may take its origin from any one of the epidermal
epithelial structures.
On the same view, a study of the areas involved in an apparent sex reversal
may be of use in establishing the proper boundaries for surgical excision.
SUMMARY
The occurrence of a sex chromatin-like particle was noted in sections of basal
cell carcinoma of 11 male patients. The incidence of this particle averaged about
half the incidence of the sex chromatin in cells of a corresponding series of sec-
tions from female patients. It occurred in all types of non-neoplastic and neo-
plastic epidermal structures. Microscopic fields showing such a particle were
more frequent in the immediate vicinity of the tumor and less often encountered
with increasing distance from the tumor. However, the number of cells per field
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which showed this change did not vary with the distance of the field from the
neoplastic area.
It is suggested that the appearance of a sex chromatin-like particle in the nuclei
of epidermal structures of male patients does not represent a sex reversal but
is due to an alteration in the chromatin associated with the development of basal
cell carcinomas.
The help given by Mr. William Winn, biological photographer, in the preparation of
photomicrographs is gratefully acknowledged.
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